Abstract. Based on analyzing the mechanism of coupled heat and moisture transfer in building material, this paper takes temperature and moisture potential as driving force. We constructed the model of coupled heat and moisture transfer in building material, solved this model and got the analytical solutions for the distribution of temperature and moisture. Finally this model was tested and verified by using datas from other literature, and a good agreement was obtained. So this method is accurate enough to be used to simulate and forecast the problems of heat and mass transfer in building material.
Introduction
Most building materials are porous, such as concrete, wood and soil, which are easy to contain moisture. The comprehensive action of temperature and thickness of vapour make moisture transfer very complicated and phase transformation. The accumulation of moisture in building materials will reduce the function of heat insulating material, corrode metalwork, and provide the condition for moulds growing. So it is important to study the mechanism of coupled heat and moisture transfer in building material.
To describe hygrothermal transfer in capillary porous media, Luikov developed a model [1] assuming analogy between moisture migration and heat transfer. On the base of Luikov, the following researchers improved the model and provided corresponding resolvers and results. Mikhailov and Ozisik [2] [3] provided resolution based on classical integral transform. Cheroto [4] provided a kind of modified systemic analytic method to get approximate value. Fudym et al [5] solved the one-dimensional non-steady state coupled heat and moisture transfer in building material. Chang et al 6] try to use reduced coupling technique to solve the control equation.
Assumption of model
According to the research of correlation documents, on the base of weighing and considering the balance of feasibility and precision, the following assumptions are still adopted in this study:
-The material is considered homogenous and the thermophysical properties are assumed constant.
-A local thermodynamic equilibrium between the fluid and the porous matrix is assumed.
-The initial moisture content and temperature repartition in the wall is uniform.
Energy and mass conservation equations
This study draw lessons from [7] , which can satisfy he cases of slab, hollow cylindrical and hollow spherical geometries synchronously.
( ) where n=1/2 for slab, n =0 for hollow cylinder, and n =-1/2 for hollow sphere. T is the temperature, and m is the moisture potential, k and D m are the thermal and moisture conductivity coefficients, respectively, p C and m C are the heat and moisture capacities of the medium, respectively, ρ is the material density, lv h isthe heat of evaporative phase-change, γ represents the heat of absorption or desorption, δ is the thermo gradient coefficient, and ε is the ratio of the vapor diffusion coefficient to the coefficient of total moisture diffusion. All the material properties mentioned above are effective properties.
In this study, building material is slab.So Eqs. (1) and (2) becomes (3) and (4) [8] [9] ，which are structured according to the one-dimensional heat and mass conservation.
( )
To simplify the notation, Eq. (3) into (4), then rearranging the two new equations, yields 
initial conditions:
Solution
The Laplace transformation of the following groups were introduced from Eq. 
Taking Eq. (13) and (14) into (5) and (6) 
Using this transformation to (18) 
Analysis of a special case
We take woods as example, the experimental data from [7] , correlation physical properties and boundary conditions come from [7] . The temperature and moisture diffusion of three-dimensional can be shown in Fig.2,Fig.3, Fig.4, and Fig.5 . Which is fitting well to the data in [7] . 
conclusion
Based on rational assumption, this paper provides a kind of numerical model to simulate the coupled heat and moisture transfer in building material. This study proposes a new analytical approach that consists of applying the Laplace transform technique and a transformation function to solve the problem of coupled temperature and moisture transport. The results, shown to be the same as published analytical solutions obtained using a decoupled technique, compare very well against published analytical solution for a wood slab configuration, and can serve to evaluate the accuracy of approximate or numerical solutions. Therefore, the method is recommended for analytically solving problems involving coupled temperature and moisture transport in porous materials.
